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ABSTRACT 

PROBLEM TO BE SOLVED: To lower the driving voltage of an organic EL device by 
using a benzoporphyrin compound with a specific structure having a molecular structure 
high in plane characteristics and high in an electric charge (positive hole) specie 
mobility. 

SOLUTION: In the organic EL device which has a positive electrode and a negative 
electrode on the substrate and a light emitting layer installed between the both 
electrodes, it has a layer containing the benzoporphyrin compound expressed by a 
general formula (I) and/or a general formula (II). 
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^t-5tl» _ C«lUT^fi£-r-5.^i: i b"It6"C-*-5>. ffi M 2 <D M \$ * !iJSit58Sitl:i 

ISttA«£«5tSn5*6tt. i5J8i7t©i§j®*£. » * . 6 0%Ki, $? £ b 
<tt80«KittSut#ail/<, © J§ £ . m * « > ®SlOnmK±, 
tt20nmK±T-*0. 1 0 0 0 nmPiT. Jf S t < B 5 0 0 n mKTIHtfe 

* . 3Fa«T«fc^«fc»i»«2tt*«ia:fl--et>«fcn. * . 3&£tt±E©»*2© 

[ 0 0 3 6 ] 

*fgBjTli> H 1 © * ? « ifi C * ^ T tt . H@2©±tCiE?L&All3;6<!S:tt?>n3. Z O 

iaaAii:fflv^ti5««i:i**n5*ttti/tii. BSfrsojEJLaAS****^ 20 

. *^ , ftA*nfciE?Lt»*J:<liat-*ilt* f T?**tt»-C**!:i:* t *«ir*«. 

* © It tb \Z \t . -Y * > ft # x > v * ;P ** /h $ < , *I « 3t © * C » b x s w tt a* its < . b *> 

£ , I5f icttssc 1 0 ota±©iitt^s*^tiii. 

[ 0 0 3 7 ] 

*^B^OW««#fg^^^«. IE?LftAl3St*B-«a (I) * fc tt (I I) tit)Jti 

¥ H tt # * < . « * (JE?L) ^^flUS****. *?gBJcD<>y#^7^'J 30 

>ft^»Sffi^5:it, ^7©|gt!>mEE£<£"FSi*5;:<!:£*I6i<i:b£. -f * 

i6< & 0 . |©ffi*»6©IE?LaAIS|S**T^0Ki!i«ffiOS 5 ft 51T i Hi Clftli^ 
©£5£ttfcAJ:-f5fcJ6, Sf £ b ^ . 
[ 0 0 3 8 ] 

lf§§ftft^«®i (IS) tt . ^>'/#Jl'7^J>ftft«l:»LT, * ffl 4# £ ± S £ 
LU«1B1S0. ia»%R±T*a5D. Jf il/<aiIIXKJ:T?*5. £ fc . ffift5 
OliniTtSD, jfJL<B30HHTti&5. «?S*ttft*«©»*b^«* 

[ 0 0 3 9 ] 
[ft 8 ] 
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M m o * S ft * (BP-i) £ 0y it i: o T . sa««fe«:±OiETLffiA»*»*T«* 
*?|B^o^>7*;U7^U>ft^%i«.*f^'r*^»i^^* roWE< *^^ tt " efesb '' > ^ 
fff$L<«4<i±T) , £ v 7 □ [2. 2, 2] *i7x>ST-£Sft-S». ) « IB ^ T 

*«tict#Hi**. z.oinw#K*mm*n*»*-*>' ®m^o®m& * as < . * ^> 

7 ^ 7 r ;UC ifi ^ & # & Bl It *M# £ n £ . iOKSrUD^jaSt. iatfJiEtt^flfti? 1 

ai * s . 

[ 0 0 4 2 ] 
[ft 9 ] 




20 



BP-mmw bp-1 



[ 0 0 4 3 ] 

±BOE« o o ic a ± . »H<»1 5 ox:Ei±ciiD*-r*^tc±o«* 

tt fc Jl -T * . * fc . Kit 5fcO*If *l>Jfc»0fc<<. Sift 30 

*««©^>'/#»7*y>ftfc«©«I*tt«K*tt« »S 2 0 0 3 - 8 4 8 1 6 *t f 3 * 

[ 0 0 4 4 ] 
[ ft 1 0 ] 



( 15 ) 



JP 2004-327166 A 2004.11.18 




10 



[ 0 0 4 5 ] 

^ > y # ;i/ 7 << v > tt & ® * n iejl & x m s \t m & ® m 2 ± \z m & z n z . isssiffi 

aS&*«K**UT. 8DUB&K«Mai. 3. hf > n - h ft . x-fy^a-htt. * 7 
& , ?ffittSI^TfcK liSETt, MIB#£*K£10 0T;£*± (»SL<ttl 50 

& 4*1 t > V* # ;i/ 7 W U >ft^l«*tt5l#»6tl5. 
[ 0 0 4 6 ] 

m 4 & t lt ziEiim . liiaAif SEfflo^awsst'. ± a 

t Bl * K . tfStttft&ftSfitill/tfciH. 
[ 0 0 4 7 ] 

IE?LaAI30KJP(i. 3 & 5 n m K ± , ffSKIil 0 nmElitJ 0, * fc a * 1 0 40 
OOnm&T. » $L<tt5 0 0 nmKTTJS. 

Hie«©*^C*t»T»4. jEJiaA13©Jbl;:tt«3ttli5;*»RI*&tt*. £ ft B 5 « . 
[ 0 0 4 8 ] 

^OiiftftttSifctttRil/Ttt. 8 - b K a * -> * / >J >©7JRr7Ae#&f 
© & Ji & # (HHBS 5 9 - 1 9 4 3 9 3 fftl) . 1 0 - b F n * > V [h] * / U 
><D&mm# (#H¥ 6 - 3 2 2 3 6 2 ^fii) . fX^f U JH>f>8l* 
1 - 2 4 5 0 8 7 ^fig, ^12 - 2 2 2 4 8 4 f £S) . 7 ? 'J * 7 U - k >89 ft 

(#Sf 2 - 2 4 7 2 7 8 f £1) . ( 2 - b H O * > 7 x — ^ ) ^ > V 7 7 - ;KZ> & 50 
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(#M¥ 8 - 3 1 5 9 8 3 4&«) . ******* • - *l 6 O ■ 

[ 0 0 4 9 ] 

tKifJ. Appl. Phys., 65S, 36101, 1 9 8 9 *>«F 

a* ff b n T ^ S . , „ _ . , _ a. „ 

- 3 3 5 0 8 7 f»«) . U F>H»* ( # W ¥ 5 - 7 0 7 7 3*£«) ' . ^'J 

^fOi^lffifi (^¥ 5 - 1 9 8 3 7 7 ^^) ft. * X M* ft C » U T 
0 lM0HXF-ytKiCi!).l?«)»X*tt.«i:Bl*8ttS*S<fl 

t 0 0 5 0 1 . ~ u - i « \ * ii r 9 

14. *C»*fc*'J (p-7x = U^t-U^) ; #U [2 

_ /h *->- 5 - (2 -x*;i^*->***->) -i. 4-7l = ^t^/] . #'J 

eiSCKfli. ■ * 1 0 nm«±. »*b<tt30nmtt±T*0. £ ffi 7* 2 0 0 
nm^T. ff * U < tt 1 0 0 nmFiTTSi. 

: [ Smian»»tuii, 4, 4' -zx i n - ( i - * *) -n 

»f*l*«gilTi:l*tfc»«*^5> (tt Mf5 " 2 3 4 6 8 1 *£«) . 4. 

4 . 4 - - - K-jx (l-t7f*7i-HW) hiJ7i=*T5>*»^-ft 
-Xh»ittt*m75>*ti ( J • L u m i n . , 7 2 - 7 4 *. 9 8 5 40 

5 1 9 9 7 if) , hiJ7i = *7 5>OHl#4»&*****7 5>fl;^ (Chem 

oi7c;W iQ<}6^).2,2',7,7'-xh7 : ^7>-( 
.Commun., 2175S.iyyo i F' 

j; 7lZH i;) - 9, 9' -Xtfnf7JPtl/>^«)X(fofl:&fe (Synth. 
Metals, 9 1 1, 2 0 9 1, 1 9 9 7 *F) 

* a» * tf s ft * . :n^l^W. »»tffiutuia. £ s c * b t , # * . ai u 
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l, xtr>a-hftfet*w^aic«toi©S2±ii^flib. &mv x mum mm 4 e wtit 
* . /H>y-«figt UTS. * y 7 y u - k #yixfA*!ji* 

tf 6 n « . /W>^-*ffi«*iO»#*^fcjE?L»ft**ttT3-e:a©T. * & H # SB 
IL<, 1«, 5 OHJ«ttT««ff*lt>. 
[ 0 0 5 4 ] 

ft^ii6;«$#>y-n 0" 4 P aigCSTl^Lfcl, Ay#*jB»H. IE K tt 
*7*^tft7tii>nf;, E?LftAia*»J***lfc**l±lCiE 
?L»&H4£J£fijc2-t±5. 10 
£?ltt&l40Bt£tt, fi £ 1 0 n m JH ± . j? S L < li 3 0 n maiffe D , I; S & 3 
0 0 n m £(. T , UJKttl 00nmPiTTJ&5. IO«t:*l<>l!t4- & J£ 1" S * 
ICS. -«l:K4«*S4>i<li'>6ft*. 
[ 0 0 5 5 ] 

W<t^ftfgft*^©?Sft$$£5KfiJi£#3fcs6l::. H 3 fcStJ: 5 C 38 3fc Ji 5 O ± tc 

a *# fi t U T fi . Si:f!3KI«8tLTilffc8 - k Hn + i' + y 'J >©7Jl/5« 

#. **1*-y7\/-;Hi*{*<Appl.Phys.Lett., 55 # , 148 
9 1, 1 9 8 9 *fi) . 7it>ha'J>R8* (#IT5-3314B9*»«) . 20 
X ? - A* - X MOX-f 5 ^ 7 - JMt £ 4&I 1 0 - 1 0 6 7 4 9 *f & $8 ) *t * 

[ 0 0 5 6 ] 

0 - 2 7 0 1 7 lffiS) . 7 )V fl 'J^Ii LTIi, Li. N a . K . C s # A* ffl <^ S ft 
. 7** 'J fcMOt^llSIlK:* 1 - 5 0liX4»ff Sl/t»«iT!**. 

[ 0 0 5 7 ] 

Sflfti§16©KJPte, I«5 nmEli. $?$L<«10nm£l±T£0, JfclS2 0 
OnmHT, fflUlil 0 OnmHTtSi. 

||7>i, $BJtJ15K: di7iLTffll>6nSttf(tt. W 

. tt*H§cO®n&Jg*<$?3:L<. XX. 7 ^ ^ •/ ^ A , Oxn, S^vf A. 7 
5 - -7 A , ««©jgsa&*l*fctt-tn6©^ft*«ffl^6ft*. IftMHTIi, tf 
/■)A-iS*, T^^v^A-'f > v £ A £ & , 7JR-^A-Uf 'JA&^^Oift 
*Hft'&&« 4 I# < #tf'=.ft-5. S *> »C . iffit%IIS/ctitfiIlO#Sl:L i F 40 
. M g F 2 . Li 2 0«O3S&&lK (0. 1 ~ 5 n m) tlfAtiCtb. *f©2!)^ 
*Hljf*J*»ft*ST*i (App 1., Phys. Lett., 701, 15 
2 1, 1 9 9 7 ^ ; 0 - 74586*f&?B;IEEETrans. Elec 

tron. Devices, 44#, 1 2 4 5 1, 1 9 9 7 ^) . IS70IISIS 

. si2tiiffe5. j£tt*H»^JB^6«4»s*«a-rsBe?n?. c © ± k a s k 

g tt © fc £ C . fi . « . n y )V , ? Q A, £ . a#^©£IR*<<£ftft£ 

o 

[ 0 0 5 8 ] 

ft . 0 1 £ f± i£ © 81 i£ . f fc ft % . S « ± IC B£ & 7 . fETti 5. I?iaAI3, 50 
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ICilt^i^Slt^O, ISEiSL ft J: 5 fc*fc< t 2 »Ol 

fiOWI^JSflOtitJfR**^*!*^*^^*^**' W * C ' 12 2 R 13 3 (C 

[ 0 0 5 9 ] 

^SStaj l 

miiiKOi'n-XXUfcll (ITO) aW»««&120nm*«tfct>© 
< -> - h * 1 5 0) OW7^'Jy^7^MtStl7f>nffl^2 mm 
(i©Xh7< /^->«ltITOlfi*, 7 

BP-ifflii# j v>m\zmntr* two**'*** &t\£*s9b [ 2 , 

2 2] **x>»-c**fcS*> * . ?dd*;^i:o. 2«»XTr*a»ixfc*«*« 

V>T, IT0«5X»1S±i:Xt>a-Hfc. :C7f>3-M:J:O3Onm0il 

mlm & *l h iv - v ±t? 2 1 otti o»wup»«ia*ffofc. - © an & & a t ± 0 

ISfiOiiftlSSfiOBP-lItfii^fc. to „ fe ^ „ 

Igg^yiUOfi.fcS^I^^S^" 10 ' 110 " <»2. 7x10 
— Pa) RT«at«MIF7';^l^fcK«>^ffl^« lfc - ^ 
EWftCEISnftt5Sv>65Bi:UfttlTi:«t#tlli7SH**. 4, 4 
. [N _ ( 9 - 7l t>fM - N- 7i-*7i;l £7x_;U 

[ 0 0 6 3 ] 

[ ft 1 1 ] 




ft££uT*»*fTofc. i|l»OK4*tt2. 0xl0- s Torr (152. 7 x 

- « Pa) . 3 n m / » T . 114 0 nmO«t B P - 1 * 64431 

U Al (C. H 6 NO) , . ftJEa»a«tB*CUT*«*tft>fc. 
[ 0 0 6 5 ] 
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[ 0 0 6 6 ] 

IS)H(!)7^S- , )A»8-t Ho + y + y U>i5#«)5^SiSli 2 6 5-2 7 5 *C 
<7)$SHT$lltilb.^tBt0DS^S«l. 5x10" 6 Tor r ( ft 2 . 0x10' 4 Pa 
) . IflSliO. 5nm/S>T. If Sftft»3tIOif B6 0 nmTft^fc. 

[ 0 0 6 7 ] 

LT, Bill««)?7?HT2mm|OXh5'f^«'>t F-vXJt, Ii2©l 
TOX H5'f:/a:ttlt£t-SJ:'5K*^fc**StfT. EiJWX^&f&BrtfciggUTW 
liiH«l:LT8II*ii!)«$S*'2 x 1 0" 1 To r r ( ft 2 . 7x10-" P a ) 

[ 0 0 6 8 ] 

RI7HT, tta*»6©«?ttA*«PftCT*fc»C. ttlff Bi t L T 7 y ft >J ^ 9 
Aig£,&SFitg0. lnm/», IIKOl^S3xlO- ' Torr ( ft 4 x 1 0 ' 
4 Pa) 0*frl:*t>T. mm 0 . 5nmt»)iEL/c. 8l(>T, T^S^AS^lfjgg 
1 nm/#fi®^Bg±l:li8 0 n m T » J* U fc . m%%r<DM£&\t6. 0 x 1 0" 
s Tor r (ft 8x1 0" 4 Pa) tJofc. &S&iltP#©g1£i&gUi£i&C#i*Lfc. 30 
[ 0 0 6 9 ] 

SI ± © * L T . 2 m m x 2 mmOU 1 'f XOJSJtiBiftdSttStltJfJ!**?** 
n . £ © 3t 7 T « , ft SD tt EE 5 . lVT100cd/m ! ©ffftjjtfc&ftfc. IIS© 

1 

BP-liffliE#£*i&, a«5ft*©*TjEJlttAli3i:Lfctett. *lt*!ll£H*t:UT 
* J ?£f£Sl'*:. ;®gf tB9. 3VT-1 00cd/m l Ofll^ien. SltE^ 
S5 o . 
[ 0 0 7 0 ] 

it tfe CI 1 40 

i?iaAi3iLT, ta (i i) y?u ~> 7 - ><Dmmm mm mm o . 1 n m / # . 

if ^Ol^g : 2X10" 6 Tor r (2. 7X10" 4 Pa, §12 5 nm) £ JH H 
fcffitt, IIIStSJlt^&lcLTPil^fcf^iSLfc. C O * ? T . 7. 4VT10 0cd/ 

[ 0 0 7 1 ] 

[* w ©$m] 

ftoT. *S?Si:i5tailfS)t$f h/UJl- • T-fX^K ( 0»J A tf O A 3 

>tf i -^ffl^g 4 #ttxi^h') * m % % #■ t v x © & at £ 4 a> l it xm. ( * « . » ¥ & 50 
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